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(54) MULTILAYER WIRING SUBSTRATE, MANUFACTURE THEREOF, AND MANUFACTURE OF DOUBLE SIDE PRINTED V 
BOARD 

(57)Abstract: 

PURPOSE: To obtain a highly reliable and high density wiring board having excellent 
heat-resisting property, mechanical characteristics and electric charactistics and the 
like at low cost by a method wherein a conductor pattern layer and an interlayer 
insulating film layer are alternately formed on the double-side printed wiring board, on 
which a conductor pad is provided, connected to the conductor of a filled— up through 
hole. 

CONSTITUTION: At least one or more layers of conductor pattern layers 701 to 708 
and an interlayer insulating film layer are alternately formed on a double- side printed 
wiring board where a conductor pad 709, to be connected to the conductor of a filled— 
up interlayer connection through hole is provided. The conductor pad 709, the 
conductor pattern layers 701 to 708 are electrically connected with one another. For 
example, after the through type plated through hole of the double side printed wiring, 
where the surface layer conductor is patterned, and the conductor gap have been filled 
up by an organic high molecular insulating film, a conductor pad 709, which will be 
connected to the surface conductor and the through type plated through hole 
conductor, is formed. 
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fctmm-zmbny b^mmntzmm^') > hsa*s 

mxm2] (i) £a*o£x;i/-*-;]/£Wu 
mmmmvw - = >>f2tiitmw7v > h6*«©ffi 

(2) mnm7v>bmmw.<D&mm#&&xtnmit>? 
^■r § xe t «-g-trft«» ^ nfcjiiwtti^^ - * - 

[W^3] (i) jra»&-3#x;v-*!-;i'feWt. 
*ji«#««^-=>yanTv»ftv»niii^u>hBii 

Hrasarraxst, 

(2) Rp®^'j>hsa««a»s»^*5ct^a«>o* 

At * xg £ £-&ttft«!» $ n&« man:* jv - * - jv 

©■f&fiasiTaarrsxga*, 

(1) RWB:/TJ>hEIMR±fc*ffl©¥S&£a!*H 

(2) tt*a!tttPi]if^u>hs*«t©iii]ft»a-r* 
xet, 

(3) KAaftWTO^U^hiSWRjEFlfil^liSttT 
*JEE£jW5Xg£, 

(5) mmm^^u^mmmmmm^mm^m 

ittzumt. 

(6) KW«*K»?-c«bnfcl»EJ»fr±lif6«W$ 

•tfSXgi:, 

z$tsz.tz®®ttz>KmbznTcmmmwix)i-ft 

tifcWW/U > hE*«©«Sm 



2 

arrsxa**. 

(2) K*ffltKWB^U>hffi««t©|«J*#*T-B 

nt, 

««fffl&**ftv»*»tt#«i*i«»^ii(»«#«iwajta 

j&^€rx;u-*-;i.*«fct«lllH»fl:|iiji«K*«-r*xg 
i0 £. 

(4) »*)W*-&*^^«£l!ittW«?Sifi5^^MIK*fc» 
*ffi£jWtSXg£, 

(5) mmmz^zu^mwimmmttmrnftzm 
ft-r-sxet, 

(6) tt*«*K^T!«ton&i9iB»#±iBfi«aa 
**xstft"&tfc:i:*WKtr*A«i6anfcJii«» 

y HftiMW*XS*«, 

*x;i/-*-^ti»fi«ww:©iiijiet*tt«*»^ 
©ttiRii-p^asnfcHH^u > bmma&msmiz 
nv Hffl«#ft*ritr«xet. 

(2) «[»#±©Bf3frtt*fcl/^Xh©»W^->* 
JMtTftXSfc, 

(3) R*{**Xy?>yfc.fcD0rJe©#!Rfc/'<*-= 

iwmn wiiiyu>hE*«©*»«fr*«fct«i 
a* ^£ x ;v - * - ;nw©»f Jtffilt 
y FSJMSTSXBi&t. 

(1) »EKa»o*x^-^-;v*&ttWE*a«6o 
*XJV-*-^tttE«#MBia:3*ct«*i«a^-©IBiBk 

irr^wsnfesro^'j > bwm.ikW<Dmiz®.mzv 
ax hoifc*^^->*»*r*xs, 

(2) Rl^*h®ifc*/^->rtfc^*iMiU R 

i/yx h*»«)rr*xed:ft«tji:t*w«fr*3'wi 

»Snfc*M*«x;V-*-^©JIM*:d:l»eW*fc»* 
Sn«**/t>v HsWRW-SnfeWB^'J > hESMS©!? 

[«*JH83 ^»»anfc«MSBK^;i/-*-;v©* 
> hBftfchlc, 

(1) stttt^#ii£fiyrr*xg£, 

(2) S#KJ:DR«3ttt»ftWIHBKi;7*-;i' 

so sAws-raxst, 



3 

t, 

(4) mfczBi&?zxnt, 

( 5 ) mmmz ± o a^tt^ffi!i^^«ftt-^i 

(6) &mft<DXy?>-!f\Z£<OW->ZMfcTZX 

vp^sh'#fe^t^i©M*j, #?i*iic2fi 
£Lt©->7 >sgxx^;Mm£W?-5{t;^©ffi/&*, 

# \z 2 flaeu©^ > n -jy- ymm-r 
[ mxm i o ] ®yt®mmmmtf, >»iz < t *> . m& 

-, ttfi^W&aiJ, 73>*©*«fcM«3tr»*«© 

«SK©»fim 

££*H8£-r*Bf#3il 0 Ifl«©£JlE«*«©Kjg27 

So 

[0 0 0 1] 
[0 0 0 2] 

[*£*©&«] ifi¥, fie*©*lE««1R*J:tf*©* 

->^nfc^u > hE««©*ff etfXttmMmc 

Bft • S«IC<t 0 tJ7*-JHfc#jSU * 

[0 0 0 3] CO^ftKfcHTtt, 7U>hBBS1K©S 
Jf t M)\ H 7 y 7©**Ji*«fc fcW F 7 y 7"©* 
*Mm±©»«M«, HUU>^fc«fc*Jta*o*^;i/- 

*-;wc***«*eft<, 3>7*-v;i/tf7tCcfcO« 
ssns. *■©&», «*©*»©? fc^-*-*© 



(3) #M¥6- 2 7 5 9 5 9 

tR©^H#^trtS*^t©»iR, 7U>hB*KHm 

©»»*«, »Bxs©«iair7»A3n«i(x»o« 

[0 0 0 4] *fc, KUU>yKJ:D»*U 

ntv>a:v>jia»oexA'-*-;i'**T 57u>hE 

fc, rnicH»fSt>©tUT[i, 1$I»¥4-148 5 
9 0#»«8B«©fi9R*»»6nTV>6. 
[0 0 0 5] l»1Ea*©*AibT. SW^©fc*t 
HUU>yp»*Lfc»o*X^-*-*©j«ct«MB* 

*3MMy Ha»dELT©o*x;u-*-^©fflflisw 

»5pJffl-r*#JHE«*K©Wfe*««***. cnfcHa 
-r*t>©tlxT»4. <9\X\mW*A-\ 6 8 7 9 4^ 

20 [0006] ±is**fett, £«£«£«©»»? * 2 a 

©*#»©»«fcKMr3»T?****, 7<J>bK«M£©M 

h**v»b 1 m^mwm^mxit 2 n©*#i ©& 
tcic«. «*xs©*KR»T#jfc-r*jra© 

«E«ai*Kttjta©anT^ftvJjia©r>*x^-* 

[0 0 0 7] 

^-x©:/u>bEiHRCJta©o#x;w-*-;w«* 

ttLTfc, £^F7y:7T#tfL&*MWfi^-X© 
7"U > he«*©rtJB«*M©SE«**V»tt^-X©^ 
U>hE««©IHl©8Wftt*&»fc. »ifixe©ft 

»a»ma©o#x;v-*-;i/*»i«uft»j-ntfft6 
ftv»tv>5n«j8«**. ±i3fia*-3^x;v-^-;v© 

**©««s«*Ricffiffl-r « =: tu^ft t v>5 

[0008] ±iBft*&*ff©raej&&#«T 
«>fcfeicft^nfcfe©-t?, w^tt. ««#tt, 
»©»ttt«n, dnxK fs«tt^;a;v\ «a 

*©»«*e««iBs«*iBic«iffl-r*-t©*3fi*«!* 
.t ^wgB#SE«s«icffl v» en* wb^u > h e*« 

50 ©«Jt^«ft««-r*CtSB«fr5t>©T**. 
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[0 0 0 9] 

F >a*±tf 

aE*#^*->api±#a«wfctt«-r*t>©Ta 

[0 0 10] £&, ±IS*%BJcO#«S«»«<D^-^ 

*«icfflv>6n. rtsaan&awaax^-*-^© 

t ttE«#£&tt3 n*J»#/T y H jWW* 6 n^P 

©#&te, (i) aa»^^x;i/-*-;i/€rWL, 
»»««^-=>^anfcWiB^u > h&*&©aEa 

?<Dmm®-?izm?z>xm, (2) KWiB^'j>he« 
arc**. 

-;>£#u *a»#avta'-=>i'sn-a>fcv>aB 
*^owwrr*«rr*iet, (2) kwib^u> 

[0012] ±Exg©i*i, «a©o 
#u ^a*fr75w-x>y3n£Wffl7 p u>HEii 

;p-*-jv&#u aa*www-x>^anTv»fc 

^f«*K»T©IBiHWe**r -5XS t 6 fcBL < 
WW*. 

[0013] Tfcfct,, ( 1 ) ttHH^'J > hK*!ffiX 
K£Si©mfc*»sa*fcV>«»tt^**^M« 

#stfEtnet, (2) tn&mtKMmfv > bm*iR 

£<Dm*mn,?Z>X&t, (3) R^fflftttPiif^y^ 

mzftm-ttnt, (4) wKite^^^ttntt* 

«JR*»^WK#fc»*£Eft3Wt*XBt, (5) tttt 

M*£*&v>»»ttw«*»#?a«#s«fcr«x8 
t, (6) R*«*K^T?«fcnfc»#±iii&iiffla 

[0 0 14] *&, ±EXH©fM, affl7'J>M3»* 

©a»«**«fcr«a©o*x;v-*-^*fr©Bf>Ef9: 



(4) #58^6- 2 7 5 9 5 9 

aidftlE£n&*ft/'W Kft»/S-r«XJH«a6fc»L 
<raT-5, ?&-©*&«, (l) SIiiogx;P-t 

jRiSf^T ©*iwc*asnfcHH^u > hE««©a 

W*IBfc/tyHffl*»*»iaM-«X8i, (2) tt*# 

±©W£twfcw>xh©»w^->fc»jsT*i8 

io [0015] m-cD^mt, en jca»^*x^-* 
-^*fc«jia©"3*x^-*-^t«*wad:«t»« 
fcw^ofcflw-caasn&wBfyy > h£*«aa 
©Br«tt«fci'5?7. h©a*^->*»a-r*is 
t, (2) avs>;*h®*#/t*->rtfc»#«»« 
u Ri^^xh^tia-r-sxgt^tTT^^^ 
t&s. K±©^»ic«fco, Aa»snfcaw«a^* 
-*-^©w#tWE»#tattsns*#^y fjWR 

tt £>nfcilffi7'J > hE««£aa-rs ' itf»T?£*. 
[0 0 16] ±E«H^U>hE«*©^-X*«±K 

a? *R*aE*a&»i«-r5^ffi&iBiH-r*. -r&frts. 
(i) axttaaaa&jsa-rsxa*:, (2> a>t. 

ut* (3) axsnfctt*3raaattaaa&&fc-r 
«xat. (4) «#ft»«-raxst. (5) aa«: 
fcj=o«*3ttti(«aas^*fls-r*xgt, (6) 
a«#©xyf i >yt«tD/^->ftai«-r*x8t* 

[0 0 17] HHT?, *aWICffl^6n*»ff*S6t 

bkk9!1-5. aa«$a!«v»afttt*aaKi>7tt 
a? Bfttfj, **ax#*->»jwa*a, »^c2aa 

2fl«±©j'7>axX'r;HM(f*«-rsft:^«©a<« 

a. *Hfrtfc2afiu©^>»/^a^5 i >»»*#r 
*^«©a*a©w©ii>!*< it> i t3K±*-&ty«i« 

[ooi8] *%&tifttta& tt>, * 
aTrH»©*ira^ttfiifls^*. x#*>«, 7*u 

40 M^a*fc2W^±©#W«6@^x#^->»l!B, 7? 

ft*t»aaa©rt©^rn**aa-r*. *&, 73 > 

aa«flsattJ?3/7>i?75 Kfc^WiS^S/ HJ7 
[0 0 19] 

[ffffl] ±E#S*«^»©a€H3#C©d:*BT?*-5. 

*%B^(c#*^^E«i*«©a^fcj;ntf, ^«©an 
&Bma«x;w-*-;v©»#ittE«#i:aiaan-B 
h t3WR»6n&aa^u > hE«*±t. '> 
50 a<tt>iaK±©a*/^->ataMaaaat«« 
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«fcr;i»iEiii#/^->«Pi±*«*aBKa«an«o 
t, ^-x£*©wii:/y>he*K©Jtaa-3#x;p 
-*-;w©ft©«»at&<fcO. £©±fcSK*gESl 

[0020] *&, Kfi:i3toftttKl*TJt9«o£;* 

*E«MOEil««Jtft«*ISfcf*ct«»T**. 
fc, ^-xS«±©»B8£SE«Uli:^-x*tS©Wf 

m*&ifi, «ftx8K^t*«ii*a*©it»»-3*x;p 

[0 0 2 1] **WK«*HiB^U > hE«MS©Wfi^ 
fefcitxtf, Jtaa&o*^^-*-;Ko**WiS^U> 
hE*«±fc»H©¥fflfc#i!Stt11U KWBf^'J> 

i«^«figfrssa*o^x^-^-j^=i;^^m^ 

>#-;K»*?y*©&t»5-&««©iMW*HWt-r 

H*a«rr<5fca6t^»a:ttPIH^iJ > hE« 
[0 0 2 2] SSfc, ±BMB^U > bE*M«»& 

*s «fc tfHS* -a tr - # - ;wn#©&rj£fl* K»«rr 

[0 0 2 3] fctffc, #5g${3&S£lE*SS«©Sijfi 

*S(c<kn«, «ftttttftitJB£jftR-r*xs, »t 
s&, »*anfc»«3tttiMMMB*iii*afl:-r4xg 

ilS^Mftt^Igi, l!3fB3*tt£Xy5f>ytc£ 

[0024] ±Ejraa&o*x;i<-#-;t*swa*# 

#xft£2j@«±©->7>KXXx;V# 



(5) #^¥6- 2 7 5 9 5 9 

o & *flr&4&©»#»© wo^fc < 

[0 0 2 5] *fc, ±E(!)a%ttttttWBiC«. ±13* 
#tHra*fiiBtKiWS»3SS*fB)±3-a:-5fc*(C, Jfp 

m. nrw-h^;-?-, xx&mtm. rs. >*© 

IRK i©8S*3** KAMI, &#&#«ittt>#6n 
£V>«v>73/ HJ75>>fc-&«SfflV>fci:iT. *# 
[0 0 2 7] 

mbltimw*. 

(%lttt 1] Hltt, #^©-^*£0M-5P5ffl7" 

>j > he»«**tf*©««*ifeftw-r«wH, S5 

■iii»«x;u-*-;i/©»#tj»EW#fc««irr*»# 
/t y vAmn sntHH^u > hE**©»jt*tt©- 

[0028] wB©flr^iB&tt«-r**a»o*x^- 
» *-ju o i £mrn<DiMmb<D&m&tz2W!mo>K 

a»o*X^-*->H 0 2, 1 0 3 t*tU MB© 
«*J/^- = >iT3nftHl (a) I^T#7X#IK 

*tl/TttBTW5?>©^U>hE*«, 0l*.tfH^lL 

[0 0 2 9] Jfctffc, d©y»J>hE*«©Jia»'o* 

10 4T^«LTiai (b) fc*t»K*ffriM-*«». 

*©nu© ^o-fe t. ^5(c^ana^nxeT2&a. 

40 05 (a) fcjjSSnsiSC. fttEH 1 (a) ©7U> 
hE**©MliIft7-f;^«ftl««H 0 5fcTi**, £ 

n*£ii5 o i©wic#A-r?>. 
[0030] wE7-f;i/A««a^«ji 0 5it *mmm 

09;U*4Slte#*->'1»JlgXlf?a>EXA4 7 0 0 

StlA'-*ATD213 1 (AH*^>+ft:^»ji 
m »m&%) 6 5 p h r 2:«flUH/ffiMA»U^t> 
©"C*5. 

50 [003 1] *v»-e, iweasso i«7 0t;fcai»L< 



9 

T±B7<;wAtt»a«i o sssflna-s, set, w 
5 o i tmm-fv > h&mmt<D&mz ioto 

o, ±E7-r;vA«»fi«n o 5«»jia»o*^-* 

-JH 0 1, 1 0 2, 10 3££tfMGMIIIt£%«£ 

*, 05 (b) fc*an*a6R*«j«Lfc. 

[0 0 3 2] -tl/T, ttfi^lS 0 1 £05 (b) CDtt 

5 k g f /cm 2 tCT±T^(Bl^?». *^*»6©aft 
EE 4. 5 kg f/cm»tT«*W*»6ai£Er*. 5# 
«fca&B$3!5 0 1S70W62 0 OtSTTUEajl 
£7 OTC/fl-fcTlH&U ^©ttllfCTS 0#W«#L 
fc. 

[0 0 3 3] fLT, ffiB0 5 (b) ©7*U > hE*ft« 
601* Sfl.LT?£EETT 2 0 0 -C, 6 0 

rs. ^©fc!*, we, aH-r Hi'i;>*-jwa<. 

;V-*-JH 0 1, 1 0 2, 1 0 3«£tf£J|£tt*# 

MKnc»*an*. £©&*, ^5 (c) twsnsT' 
[0 0 3 4] 1215 (c) a7V>YKMMlz.\taMnm 

±106 cttftK i o 4 owmranrrft. 

0 5 (c) ©7*l)>hE«8t£ 1 0 CCKflPfSftU 2 0 

HI 0 4 6Xyfyt??l/. fgjfi*#£8l(ii£itfc0 5 
(d) ©7U>hg3«8«, -Ttttoft, 01 (b) ©yj 

> hEftft&ftfc. 

[0 0 3 5] |WE&3!5 o i t*u-*t-^i*o*fft 
LT, XSKti 2 0 T o r r JETF, E*B2 0kgf/ 

*©£Ert«M:l 0kg f/cm 2 KTT<& 

s. 

[0 0 3 6] CL©J:5KLT3gj«UfcHl (b) ©7U 

> hE««WHKHU «©T««*^!/i'l:T0. 5 
W m0JISI:ML Jfc^T, S«©«5tfB*o#KT 
SSfcl 5tfm0JMfc*U MET'U > hE**PMI 

©^hk&u o 7a«KUfcBi (O K«3n*yu 

>hE*«S»fc. WBMl 0 7*J*ltr*#tt£l/r 

[0 0 3 7] jfcK. jgl 0 7 0±CflE*ttlSCJ:DXy 
«t©Xgfcct 0M1 0 7S/1* -rz>^LT, ftS&$ 

1 0 8**©tt©;t*->&W-rsWii7''J>hE* 
«, "Ttttoft^SnfeHl (d) <DWm7V>bKM 
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[0038] mmm 23 *^w©te©-*« 

E««£*-rift9!H*c**. n traauru 

T01 (b) fc**n*pn«^u>M!««*T?»jarr 

[0039] *ht mmm n t». nfe***:/ 

h5i^7*&fcJ:»)Hl (d) t*sn*pnB7*u> 
hEfttt*ftfcft **JSW:*V>Ttt. l*»57r 

[0 0 4 0] -Tfttoft, 01 (b) flDHB^U > hB» 
*<H»o*fcTJ»#^y F2 0 l«lT^Xh& 

K»f*. ^©ct^dLT, 02t^$n^^a*^n 
&. 

[0 0 4 1] CftHM 33 JfcK, **«©S6K*CD 

**«C«*WB7'U > hE**©»fi*ttft*-rKiH 
0T&£. QKJtM 13 tra«fcUTHl (b) K« 

[0042] H3fc*an*M]ii©flr^JBssttirr*K 
a»o^x;i/-^-;>3 0 1 £WB©«aii» £©£*«£ 

t^.2a^©aa»o^x;i/-^-;v3 0 2, 3 0 3 t 

(a) C*8n*«9X#'J-f3 HPIffi^'J > hE«l« 

[0 0 4 3] JfctfK, C^JSW 13 fcPWKOT, E 
©Wil7'U>hE«*©JlH»t>*x;l'-Jj?-;WSWai 
£i!S#T©$iRI&3 O4T;fe«LT0 3 (b) (C^^n 
4*«iU 0 3 (b) ©IMROPWSfcflaso^ttKJ; 
Da&r?*l/3?xhft»dEU &ft-«#i~J;O0r£©tfc 

5SMU l^X hSrfiJl«bT03 (c) I^StlS 

[0 0 4 4] *LT, £©>.CBf*©^»KJ:DXy? 

©xeCJ;l3ffi3 0 6*/^-=>^l/T. 7^»*sn 

0 6^©ffi©/1^->S:#-r503 (d) fc^^ns 
WB7*U>hE»R««»6n*. 
[0 0 4 5] C^SSCT 43 ^tC, 0 3, 4*#fiSLT 

6fcfi©-HlSWC«ftWH7''J > hE«^^* 
•TI5iW0T*So C^Jg^ 33 tH*ClTH3 

(b) t*sn*WB7 , U>hEII«*T?»l«l/, JfcV» 

50 -e03 (b) ©w®7'u>hE«i«©wffi^fflic mm 
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(7) 



®K!¥6- 2 7 5 9 5 9 



11 



12 



[0 0 4 6] fLT, ZWMZffifeO^mz&V^y?- 

^vwhftjsuu xy?>>/- mm 

(DTmz&Qmzrt? dOlSS, 04 K 
> HGIBKftafc. 

[0047] mmm 5) bi. 6, 7ft#i« 

(D) XK3- h8 2 8 

(A) ^>^X'JXU h-^h'J7^>JW- h 

(X) 'Ol/'fHV^nKJU-f* 

(#) yy7>^72 H 

(A) 2, 4-^75^-6- [2* -^fWif/'Jih ( 1 ' 

[o o 5 o] *i\ ±sb (-r) ~ (a) tmmvmm 20* u> KwansatRftUfc. 



[0 0 4 8] QKNII 1) O^tf«Lfe01 

(d) fcsanfc^fflj&snfcjBwaiJi!^^-*-^® 
nfc*JiB«3i«*«ktf-€-©iijeDErtt t ft 

[0 0 4 9] *Wt«fc*V»Tj4, Sift • 9MIXS0J* 

j**ft««ixttHu&. 

1 0 0 g 
3 0 g 
2 0 g 



U 8 0rT3 0»WSn^fflt^L7t. jWCWIBfi 

j«*ft«ficufcii, (x) ~ (h) zms 

fc. ±Gff%tt«ft«HB6 0 lftBl (d) iciRStii 
(nni*L, 8 0tJT3 0#m<D^*«l*ftliU H6* 
AgtfM-hU-y-A 

[0052] ±|B06 (b) ic^an£S«ft3~i 0 

#M«»L&fc£fTK 5 0 vo 1 %mt\Z3ftmmL 

®*Y5'^ , Jy> |P 4 0 4 
©^■V^'Jy^d 0 4 



[0 0 5 1] 4 0 0WS5JEE*«7>^Sffl^2 

0 2ftJ&f£U SSfc, £fflfSftftLTI3 6 (b) fc* 

$nss«ft#fc. swatifiBiitaxsicrflj 

0. 1~0. 5mo 1 / 1 
0. 2~0. 4mo 1/1 
5 0~9 ot 

«MB«ftS£«flrr<&fc»l 5 01CT3 OftMftiM 

«ftsffv». jpwtftftMtfose o as 1 5 

jtmft«LTH6 (c) \ZmiZtlZ>W$LtL1t. 
[0 0 5 3] jiMi«ia*-t©«*J:t«B8*frftT13C 



(2 7 Og/1) 
(2 7 0g/l) 
(3 0ral/l) 



4 5TC. 3# 
4 5t> 5# 



[0 0 5 4] 



[0 0 5 5] 



*yfl-3?»W 3 2 8A 
Ayrt-35»W 3 2 8 L 
i]*jn-^*j97> 3 2 8 C 



(1 2 5ml/l) 
(1 2 5ml/l) 
(2 5ml/l) 



Xa-h5?'J-> (50vol%) 
«EHi5fc# (lOvoU) 
[0 0 5 6] 0P#Jt«SMPi»-3f?) 50 CuSO< 



5H 2 0 



3» 
1# 



13 

H 2 SO< (98ml/l) 
HC 1 (0. lBml/1) 

Cu-#-HHA^- + t?y (10ml/l) 

mm mm 

MW88t 2 A/dm 2 

[0 0 5 7] 'A€\Z, a#<D*ftK«fcD«RfcXy^> 
^k>?X bftJgJ&U R# • 3ft • Xy?>? ■ tra© 
lSfc«fcDfH6 0 3*/T*-r:>yu 
®»HUo*«t*»*UTJBl«Bo»#^^-»i6 0 . 

4ft»j*-r*. *-©£i*> 06 (d) t^an**** 

[0 0 5 8] «HE©»*tt5wtS6NaOH©»7;U* 
'J*«f«l:i 0»|BJ«»UT*»U, 3&2JB, ®3JB© 

*an*£«E«s*&*&. * 

^-ya-V- (N 1 -P) 
ttSL 

[0062] mmm 73 *t. hi. 7£#!«ut 

*tt«RWr*. 01 (d) fcjRSft*PM:/U>he 
■Wfl 

[0064] mmm 8] 02, 7£#{&lt 
*^^co$ s £ffi©-m*i;:ff s£jRE*s£©»i 

*tSftR«-T*. GKKtt 2) C^tST»*LfcB2 

>hE«M££fflV\ £®_kK: C&MH* 6] iN8©fcr 

[0 0 6 5] C^SSfll 93 m3, 7£#HatT 

*S5bJ©£ 6 £ti©-£lfiflK:ffS£MEtt£8c©8jfi 

fimzmwrz, mm® 3] ©^jsr»i«bfcH3 
(d) c*an-sj*ta»an&Jiw»«x;v-*-;p© 

«M££JJK noifc QfGKM 6] ifflt©K;H*7 

[0066] mmm io]*k, H4, 7s#shl * 



#M¥6- 2 7 5 9 5 9 

* [0 0 5 9] H7fcK3n«$ffGtt£tt©«*lJ£tt. 
70 1t7 0 8t*5, ^y^i^7>l«ISHa, 7 
02, 7 0 3 t7 0 6, 7 0 7 i*tfl^Ji, 7 0 4 fc 7 
0 5£#2«8i©«SiJfT*S. ^-X»«©H8©^ 

Ay F7 0 9ifcJ:0tl»*n*. 

[0 0 6 0] [$JK0!l 6] ifcfc. H7ft«W,T*SI 
W©* 6C«©-*ltl«ltffS*«E««S©«ft*tt 

*#»E***©iliWHTr**. C^JgW 5 3 
Ttt, *ME©tt<T*IMil&fc««MI!a&o*fc.fcD 
0. 2 W m©JS$fc^fi)cLfc#t, C*J|«S| 63 fc*V» 
Ttt, T»W*K£l/TTnG©*W*=y^»?*ft 
JtU 53 tH*0*atfcTH7C**n5 

£lE«IS«ft#;fc. 
[0 0 6 1] 



8 0*0 
5# 

*63 tn«o*«*=y^»o**fflK SfcifrfeJ; 
^b*#tUTTE©^nA*«aft}|t*«fctfftffft 
fflV», ffi©^ft=(i C&Mifll 53 tWIttfcUT. H7K 
w3n***EIIS**»fc. 
[0 0 6 3] 



2. Omo 1/1HWWME 

3. 6~6mo 1/1 
5 0-8 O'C 

3-1 0» 
5-1 0^ 

T#BW©3 6Kte©-^Wc«*£liE«a«©» 
«#8SK9I-r*. C&Kffl 43 ©3EF«T»*UfcH 

4tc*$ns^«©3nfc^mg^x;p-^-;w©*^ 
tWE»#fc»*an*»#Ay HiWRttsnfenn^ 

U>hE«SftfflK £©±fc C£Jfi0! 6 3 £Ett© 
\L)\ H7 y ^tSfcTH 7 0»ffEflHHi£NttajnilJft 
©£JfS5*iiS«£$&L£. 

[0 0 6 7] ±EftS5««©*«E«»«tJia^^- 
*-;k>< >9-x?r4 v^;nf7^-;vT»w«i^^ 

<b£S#©£«E«S1£££Jtl$-f<5i, ft^fcfy^S 
1. 2 7mmtl, »TIWC 2*©E»*»*T?*4 1 
l/Tit*L&l$©E*** («HP©*. E«ftft#£:) 
ft 1 **Jt«©#*E«ai*©If;H<7y^ 
&fc±D»l*Lfc*ll*BE**», fcTtfy^O. 6 
3 5mmfc^&<£t>2*©E*&»JfcTr**©T?ffl# 

[0 0 6 8] ;intiffi«£NUiT<E>ifi^JlSc£l/ 
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(9) 

15 

[0 0 6 9] ±.u&nmmt, mm7v>btt®&<Dffi 
mmmft*2mm<Dmmmtb, zommizxYtmm 

t^*t, *ftm$, mm&\zm%.$nzb(D-?t£<> ± io 
®w®7v > hmmfc<Dftm\zxY®nm2mzAtirc 

[0070] *fc, ®mz$%te^mmm®%m? 
Mmfrmmyj)imm\z-D^T>b, ±mmmwv 

tt, 4'&t6^^->»J!gXtr^n>EXA4 7 0 0 (*B 

-AATD2 1 3 1 am-i >*ik¥mm. (.m mm 

,&£) 6 5 p h r t*MmL®Ml8.MLtcb<DZmWz 
T- 3 3 0 9T (H£E»Hb¥ (#0 Sffi^) 20 

Vf? a7^>%ttWv$,z> i 8 o"CT5i^Min^bT 
^ u - it v ft t; tf x ^ > v is z a ^t--;px t- > 
£ffl^Tfcgu£*.&K ^©&©«ftia«ts*-n^n 

2 2CC, 2 5 O'Ct-rsrttfWSL.^. 
[0 0 7 1] 

[%$©:$*] ^ffijffltc^Lfciifc, *KWt«fc 

ntf, w«ns, tram *»#tt^o#tt(c«n, e 

zm-xmz%®?z*0mmjjm&£vmm£mmm& 
snaira^u > he**©«fi;£8;£(i«"r 

M©flPM0J!] 

[Hi] *»W©-*lfi«t#*PIH^>J>hE««* 
[EI 2] #»Efc«0-£*Wc«5Wii:/'J>hE« 
[0 3] *»WfcS6te«IO-*l(l«tffi*WiS^'J> 



#M¥6-2 7 5 9 5 9 
[H6] *»W03 6fCffi©-^asWtC«.S*«E*» 
[07] *»W©S&Kte©-£JiWK:«*£JBfi«* 

«©iB9!0T&5. 

1 0 1 (ni©flr^jiftjwirrsjta»"3*x^-*- 

A- 

1 0 2 WB©«ai«4:©aB«*d:*Jta»o*X;>- 
*-JV 

1 0 3 mB<D*mmt<Dmvi$:tznmib?%z)v- 

104 ^Htf&iS^rofcfclBI 

1 0 5 *#Jfc'&*&V>«fttt#«*»#-7 l ttK#©7 

106 
107 ffi 

1 0 8 ^a»3nfc«w«ttx;w-*-^©»#i« 

2 0 1 «u&sntiM««x*-*-;wD»#i« 

3 0 1 Sfflroi^lss«f5Sli69§x;H*- 

3 0 2 «lB©«Silt©SBI«ftt*Jra®o*X^- 

3 0 3 XH©«IM£©SM££SJt9©-3£;U<- 

304 *WKft#?JMK 

3 0 5 H 

30 6 $ 

40 1 Ift/^P 

5 0 1 

601 mx&mmm 

60 2 

6 0 3 IB 

604 Wfr\9->m 

70 1 +w^l**»ta*^5>H» 

702 mm 

703 fg^S 

704 

70 5 %MM 
70 6 ffl^S 

707 mm 

70 8 *ty^i&**5^7>HI 

7 0 9 i#/1yF 
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[07] 



(11) 



ftH¥6-2 7 5 9 5 9 



mmwz mm nnw. 

(72)SS^# ^ «-« 

s^a 0 £Sf£ffi£Slj:ffiW3Wrl*J 
(72)B9Nf fflt M 

ff^n»«^mp«E^fflrr292#« » 
s^a 0 3i«fp»f fisawffifKf « 



s^a s ^mmmsmwmn 

#^/l[»«Smp«EWffl»T292#SB # 

3£a 0 4««s0f fimmmmvm 



